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Acanthocephala parasitic in North American
amphibians: a review with new records

Donald F. MCALPINE
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277 Douglas Avenue, Saint John, New Brunswick, E2K 1ES, Canada,
and Biology Department, University of New Brunswick, Fredericton, New Brunswick, E3B 6E1, Canada

Sixty-nine records of in North Ameri
reviewed, In North America, nine adult and ho cystacanth Acanthocephala
species in six genera have been recorded from 29 amphibian host species.
Most reports are from aquatic hosts. Acanthocephala In four of these genera
are of C species
and certaln adult Fessisentis |pe|:lu are the only regular acanthocephalan
parasites of North American amphiblans. New host records for Fessisentls
fried! in Rana piplens and R. catesbelane and Neoechinorhynchus rutili in R.
‘catesbelana collected in New Brunswick, Canada, are additional to the
previous single report of an adult acanthocephalan parasitic in a North
Amertcan anuran. In North America, larval Acanthocephala occur in both
salamanders and frogs. Adult fa in North A
most aquatic and only anurans
accidentally. This Is In contrast to European amphiblans where adult Acan-
thocephalus ranae is common in both salamander and frog hefminth commu-
nities and have been recorded as
amphibian parasites.

A h hal. are infreq and i parasites of North
American amphibians, although several species, mosl notably .dcanthocephalus ranae
(Schrank, 1788), are common to such hosts in Europe. In this note, I review the scattered
reports of Acanthocephala from amphibians 1n North America and present new records
of Acanthocephala parasitic in bullfrogs, Rana catesbeiana, and leopard frogs, R. pipiens,
collected in New Brunswick, Canada. Acanthocephalan specimens on which new records
are based have been deposited in the collections of the New Brunswick Museum.

The earliest report of Acanthocephala parasitic in North American Amphibia is that
of STies & HAssALL (1894), who recorded Echinorhynchus sp. from Notophthalmus
vtrzde.wpn:, the red-spotted newt, collected mm Maryland VAN CLEave (1915) later

ified the seven in this collection as Acanth halus ranae, a species typical
of European amphibians. MCALPINE (in press) has re-identified this material as
Acanthocephalus dirus (Van Cleave, 1931). HorL (1932) commonly encountered an
acanthocephalan in the aquatic adult stage of the red-spotted newt which was subse-
quently described by Van CLEAVE (1931) as 4 acutulus. MCALPINE (in press) demon-
strated that these worms belong to the genus Fessisentis and should be referred to as
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Table | - Records of Acanthocephala from North American Amphibia The use of the terms prevalence, utensity (range), and abundance follow MARGOLIS et al

(1982) Where reported sample size for hosts is shown in parenthesis Age class of hosts 15 noted as larvae (*), larvae and adults (*+) or aduits (+)

i Intensity™/

Species Age class Host Location Prevalence | tntensity’l, Source
Acanthocephala sp cystacanth Rana sytvaica+ Ohio ” " ODLAUG (19549)
Acanthocephata sp cystacanth Desmognathus brimieyorum+ (13} Arkansss 3% 1 WINTER e1al {1986)
Acanthocephala sp eystacand Desmognathus brimieyoran+ (41) s % 1 MCALLISTER et al (19950)
Acanthocepbala sp cystacanih Desmognathus fuscus + (16} North Carobnia N% 15 104 MANN (1932}
Acanthocepbala sp cystacand Desmognaihus fuscus + (16) North Carolioa 121% 053 Many (1932)
Acanthocepbala sp eystacanth Desmognathus fuscus + WNorih Carolina 301% 00 RANKIN (1937)
Acanthocephala sp cystacamhy Desmograthus fuscus + North Carolisa 303% 006* RANKIN (1937)
Acashocephala sp cyscanh | Desmognathus quadramaculans+ (36) | Norh Carolma 002% 006 RANKIN (1937)
Acanthocephala sp cystacanh Plethodon afbagula+ (37T) Arkansas 30% ” M ALLISTER (1993}
Acanthocephala sp cystcanth Plethodon glusinosus + (20) Nortn Carolina 50% 0.20% MaNN (1932)
Acarihocsphala sp cystacanth Plethodon gluninosus + (39) North Carohns 25% 010* MasN (1932)
Acanthoospals sp adult Ambystoma opacum™* (18) Nonb Carobna. 312% 062 RANKN (1937)
Acantbocephala sp adult Desmognathus fuscus® North Carolia 49% 009* RANKIS {1937)
‘Acawthocephala sp adult Desmognarhus fuscus + North Carobaa Pres 007* RANKE: (1937}
Acanthocephala sp adult Desmognathus fuscus + (432) [T a01* Dy=etal (1980}

rahocephala sp adun Burycea mulnplicata Arkansas T1% 2 FooLz (1960)
Acanthocephala sp. adult viridescens + North Carolina 37% ou* RANKIN (1937)
Acanthocepbala sp. adult Plethodon glutinosus + North Caroloa 34% 006* RANKIN (1937)

ocephals sp adult Pleihodon jordan: + (195} Nonh Carolina 12% I Dyex (1983)
Acanhocephals sp adult Siren siermedia + @) Missourt 500% s DYER & RANDOX (1973)
Acanthocephalus sp. adule Ambystoma talpoudeun + (2) Ilinoss s00% I LANDEWE (1963)
Acanthocephalss sp aau Amphiuma traaciylum+ (§5) Lowsuna 12% 1 BenETy & Hunes (1958).
Acanthocephalus sp. adult Plethodon glutinasus + (67) Lowsuna 15% ” Nickot (1967, 1969)
Acanthocephaius dirus adul Notaphthatmus vindescens + Maryland 7 ? S gty “"(‘fgi "
Acanthocephalus dirus e Necrurus maculosus + Wisconsin 29% b4 AMIN (1985)
Acanthocephalus diras adult Necturus macudosus + Wisconsin 1000% 1 AMIN (1985)

. . VaN CLEAVE (1931),
essisentis acunulus adult Notophthalrus vindescens+ (123 Norh Caroba 8% 064 oL (1052
Fessisenns fessus adult Ambysioma alpodeum-+ Itmois 0% » BucknER & Nickol (1979)
FPessisentis fessus adult Siren intermedia+ (%) Iimoss 1000% LANDEWE (1963),

DUNAGAN & MILER (1973)
Fessisentis fessus adult Swven intermedia+ (68) Tiinots 235% a2 ALTIG (1967), NICKoL (1972)
Fessisentis fessues adult Siren intermedia+ Loumsmna » » NicKoL (1972}
Fessisenns fessiis adult Siren ntermedia+ (16Y Tiois 8198 @49 NicKkoL (1972)
Fessiserns fessus adu Siren intermedia+ (24) Ilunois 100% - DUNAGAN & MILLER (1973)

(€) ¥1 SHLATV
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Table I. {continued)

Tntensity”/

Species Age class Host Location Prevalence | TSIV Source
Fesstsentis fried: adult Rana casesberana+ (12) New Brunswick. 83% » Thus report
Fesstsends friedi adule Rana pipiens-+ (101) New B 3.0% 1 Thus repont
Fessisentis fredt adute Rana pipiens (100} New Brunswick 10% * Thus report
Fessisentis friedt adulc Necturus maculosus + Ohio 2 2 BUCKNER & NICKOL (1979)

Fessisentis necturonum adult Ambysioma opacum® Georgia 86 8% 39%(1-22) NicKol & HEARD (1973)
Fesstsentis necturorum adult Eurycea bistineata / iongicauda® Georgia 375% 1302 NicKol & HEARD (1973)
Fessisentis necturorum adult Necturus beyeri+ (1) Lousana 20.9% ? NICKOL (1967, 1969)
Fessisenits necawrorum adult Notophahalmus virdescens + (6) Georga 167% U NicKot & HEARD (1973}
Fessisentis necturorum adult Pseudotriton momianus* Georgia 96.0% 340119 Nickot & HEARD (1973}
Fessisentis vancleasi adult Burycea longictuda+ (14) ? ? SALTARELLI 197)
Fessisennis ancleavi adult Buryora mulipbcaia+ (19) Oklahoms % 2 MaLEWITZ (1956)
Fessisenns vancleavi adult Eurycea mulnplicata~+ (8) Askanses 5% ? SALTARELL (1977)
Fessisentis vanclean adulc Eurycea mutplicata®+ Arkansas ” v BUCKNER & NICKOL (1978)
Fessisentis vanclean: adulc Burycea mulsiplicaia+ (50) Arkansas 4% 75° McALUSTER 1) (19955}
Fessisentis vancleavt adutt Eurycea terensis+ (13) Oklah 137% 15%0Y HUGHES & MOORE (1943)
Pomphoriynchus bulbicolls adult Notophihalmus viridescens + (138) Massackusetts 07% 008* RANKIN (1945)
Leptorhynchowdes thecatus adolt Ambysioma tridactybum+ (11) Teuses 100% (30 1941)
Lepiorhynchoudes thecatus adult Ambystoma tndaciyton+ Teanessee B » LINCICOME & VAN CLEAVE (1949)
Leptorhynchoides thecatus adult Necru Indisna 2 ? LINCICOME & VAN CLEAVE (1949)
entrorynchus sp. cystacanth fowieri + (62) North Carotina 16% 00z* BRANDT (,936)
Centrorhynchus sp. cystacanth Pseudacris crucifer+ (60) North Carotina 17% 002* BRANDT (1936)
Centrorhynchus sp cystacanth brimleys+ (55) North Carol 73% 013 BRANDT(1936)
erarorhynchus sp cystacah Rana catesbewana + (33) North Carolisa 818% 139 BRANDT (1936)
Centrorhynchs sp. Rana catesbeiana+ (38) North Caroima 53% 013 BRANDT (1936)
Centrorhynchus 5p. cystacanth Rana catesbeana + (30} Virg 333% 52° CAMPRELL (1968}
Centrorhynchus sp. cystacanth Rana catesbeiana+ (69) Texas 29% 1 HoLLs (1972)
Centrorhynchus sp. cystacanth Rana clamitans + (29) Virg 211% 6.4% CAMPSELL {1968)
Centrorhynchus sp cysiacanth Rana sphenocephaia + (60) North Carobma 283% 26% BRANDT (1936)
Centrorhynchus califormcus cystacanth Hyla regitla+ slforma 46% 1 MaizueR (1924)
Centrorhynchus conspectus cystacanth Desmognatkus fuscus + (54) Lowsaua 17% 2 NICKOL (1969)
Centrorhynchus conspectus cysiacanih Desmagrathus monticola + (125) North Carolia 16% 002 GoaTER stal. (1987)
Gentrorhynchus conspectus cystacanth | Desmognathus quadramaculatus + (115) | North Carolma 1% 002* GoatERetal (1987)
Gentrorhynchus conspectus cystacanth Plethodon gluinoses + (67) Lowsmas 30% 2 NicKoL (1969
Centrorhynchus wardag aduk Rana clamitans + (29) Virgima 4% 009°* CAMPBELL (1968)
Neoechimorhynchus sp adult Seren imermedia® Mo ’ 2 ML b Dusacan ::;{;
Neoechinorhynchus rutilt aduk. Rana catesbeiana + (204) New Bronswick 05% 3 Thus repon

ANITYIN
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118 ALYTES 14 (3)

Fessisentis acutulus (Van Cleave, 1931), while Acanthocephalus acutulus reported by
NickoL (1969) 1s assigned to Acanth halus sp. Material by RankIN (1937)
and DYER & BRANDON (1973) as A acutulus is no longer extant, and the identity of these
worms is therefore unknown.

The 69 natural infections reported in Table I include encysted cystacanths (from the
mesentery, or rarely muscle) and adult A h hala (from the i i Experimental
infections of Macracanthorhynchus ingens (Linstow, 1879) i Rana pipiens and of
Fessisentis fessus Van Cleave, 1931 1n Ambystoma opacum and A. tigrinum reported by
MooRE (1946) and BUCKNER & NickoL (1979} are not included 1n Table 1. Cystacanths
have been identified as Centrorhynchus sp., C. californicus Millzner, 1924 and C. conspectus
Van Cleave & Pratt, 1940. Centrorhynchus californicus was described by MILLZNER (1924)
from the mesentery of Hyla regilla but has not been reported since. Unfortunately, the
type material appears to no longer exist (personal commmunications from J. R.
LicHTENFELS, U.S. National Parasite Collection, J. P. DoNAHUE, Natural History Museum
of Los Angeles, E KooLs, California Academy of Sciences and D. B. WAKE, Museum of
Vertebrate Zoology, University of California).

The 25 North American amphibian cystacanth records are from both salamanders
and anurans (56 % vs. 44 %). More than 75 % of these reports are from aquatic hosts.
Although hosts such as Bufo fowleri and Pseudacris species are principally terrestrial
outside the breeding season, amphibian cystacanth hosts are most commonly aquatic
species. In Europe, unlike North America, there are few records of cystacanths parasitizing
amphibians (ScHMIDT, 1985). Several extensive surveys of helminths in European
amphibians have not revealed cystacanths parasitizing such hosts (HRIsTOVSKI & LEEs,
1973; Prokoric & KRIVANEC, 1975).

Nine species of adult Acanlhoccphala in six genera have been recorded as parasn.es
n the intestines of North American Records for Pomph
Linkins in Van Cleave, 1919, Leptorhynchoides thecatus (Linton, 1891), Centrorhynchus
wardae Holloway, 1958 and Neoechmnrhynchu: rutili (Miiller, 1780) are accidental

mn ians since these Acanthocephala are normally parasitic in fish or birds.
Prevalences of these species in amphibians were mostly under 1 % and reports were often
based on single or few worms. In addition, reports of C. wardae in R. clamitans, L.
thecatus in Amphwma tridactylum and N. rutili \n R. catesbeiana are based on worms
which were not sexually mature. Acanthocephalus dirus infections in Necturus maculosus
appear peripheral to the usual infections 1n numerous piscine hosts. Although prevalences
of infection were high, host sample sizes for these reports are too small on which to base
any conclusions.

CampBELL (1968) provided the only previous North Amencan report of an adult
acanthocephalan in an anuran, Centrorhyachus wardae in Rana clamitans. RICHARDSON
(1993) noted the strong resemblance between C. wardae and C. conspectus The host
records for F. friediin R. beiana and R. pipiens p d here are the first reports of
Fessisentis sp. parasitizing Anura. Among amphibians, aquatic salamanders are the most
frequent hosts for Fessisentis species (NickoL, 1969, 1972; NickoL & HEarp, 1973;
BucknNEr & NICKOL, 1979). In nine of 18 i ions of with Fessisentis species,
where information on prevalences is provided, rates are 70 % or greater, and Fessisentis
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MCALPINE 119

vancleavi and F. necturorum are only known as parasites of salamanders (AmIN, 1980).
Nonetheless, species of Fessisentis have not been encountered as widely in North American
amphibians as has been A. ranae 1n European amphibians.

More than 80 % of North American adult acanthocephalan infections have been
reported in salamanders from aquatic habitats. Similarly, PEARsE (1932) found Acantho-

cephala in Japan restricted to sal from aquatic envi ing this was
because of a dependence on aquatic intermediate hosts. NickoL & Hearp (1973) reported
that F. necturorum parasitized only aquatic stages of sal der hosts. Adult Acanth

cephala appear rarely to infect North American anurans or any terrestrial or semu-
terrestrial amphibian. The accidental infection in R. clamitans reported by CAMPBELL
(1968), and the Acanthocephala records for R. catesbeiana and R. pipiens reported here,
are the only cases of adult Acanthocephala parasitic in North American frogs. In contrast,
A. ranae has been regularly reported from both European frogs and salamanders (LEEs,
1962; Prokoric & Krivanec, 1975; Kuc & Surcostowska 1[9884), sometimes at
prevalences of over 80 % (Kuc & SULGOSTOWSKA 19885). WALTON (1942) noted that N.
rutili has been reported parasitic in R. esculenta from Europe.

Although Ao (1990) noted that few parasite surveys of amphibians have been
comprehensive, 1t appears that helminth of both Europ [ ders and
frogs regularly include adult Acanthocephala, whereas North American amphibian
helminth communities do so infrequently.
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